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ABOUT fourteen years ago I began a number of experimiients with the electric current to ascertain its action on drugs when applied to periodontal menmbrane. The phenomenon of cataphoresis as explained by Morton, of New York, and others was uppermost in my mind, the driving of drugs en masse into the tissues being the main object. I met with a certain amount of success with this method, but I also had many failures. The successes I recorded were sufficient encouragement for me to continue on the lines I had started, but gradually I became convinced that the amount of current strength possible to be used on the tissues of the mouth was insufficient to perform cataphoresis in an effective manner. I began to think that it was probable that the good results I had obtained were derived from ions and not by cataphoresis, consequently I directed my attention solely to drugs from which ions are readily formed. I recorded their action on the tissues and in this way gradually obtained a comparative list of the action of ions obtained froimi certain metals and alkaloids which are produced at the positive electrode, and others, like iodine, which is produced at the negative electrode.
In order to appreciate the action of ions it is necessary to understand somiiething about their formation. The theory of ions is not difficult to understand; of late years many experiments have been performed by eminent workers in electro-therapeutics which demonstrate conclusively the formlation and migrations of ions. When an electric current is passed through a conducting body or electrolyte the conductivity depends on the amiiount and quality of good conductor atoms contained in it; for example, pure water is a poor conductor of current, but if water contains sodium chloride (NaCl) or zinc chloride (ZnCI) in solution the liquor becomes a good conductor, that is, the atoms NaCl and ZnCl readily receive the charges of electricity and conduct them. These atomus are the ions which remain in the water in no regular formation and with no particular destiny, but directly a current is passed through the electrolyte containing them a great change takes place; the atoms become charged with electricity and split up into their elements-certain ions become charged with positive electricity and others with negative electricity. Those which are positively charged move in the direction of the negative pole while those which are negatively charged migrate in the direction of the positive pole. In the case of zinc chloride in solution, when a current is passed through it the Zn ions become charged with positive electricity, disassociate from the Cl ions, and migrate towards the negative electrode, while the Cl ions become negatively charged and migrate towards the positive electrode.
This disassociation and nmigration of ions by the action of the current is the conception on which ionic medication is based. The liquid or compound through which the current passes is an electrolyte and consequently a conductor, but it is a different kind of conductor to a metal, such as copper wire. In conducting current through an electrolyte a chemical change takes place, as shown already by the splitting up of the ZnCl atoins into Zn ions and Cl ions. We must regard the body as an electrolyte and chemical changes take place when the current is passed through it.
One of the strong features in favour of ionization is the small amount of current strength required to form ions, and the rapidity with which they are formiied. A convincing ocular demonstration of the formation and migration of ions was carried out a few years ago by Dr. Lewis Jones in another branch of this Society when he showed conclusively that ferrous ions and copper ions migrated from soluble electrodes and penetrated many layers of filter paper, and then through imiany folds of parchment paper. These experiments I have repeated myself with this little apparatus I have here, but I find them more difficult and comlplicated than the experiment I propose to carry out now. I am, however, indebted to Dr. Lewis Jones for the idea of mixing chemicals with the electrolyte in order to colour the ions.
I have here two glass tubes each 6 cm. long and 1 cm. in diamiieter, open at both ends, these tubes are filled with coagulated albumen. In one tube the albumen has been mixed with a trace of ferricyanide of potassium, the other contains pure albumen. The tubes are placed side by side standing on the small platformn which has a platinum electrode connected by wire to the thumbscrew, to which is attached the negative lead wire; the other ends are in contact with a similar electrode which is connected with the other thumbscrew, to which is attached the positive lead wire. The albumen is the electrolyte, which being white, readily shows the movement of ions as they take place. Two lengths 104 Sturridge: Dentonstration on Formation? of Ions of iron wire each 2 cm. long and 1 mm. thick are placed one on each end of the glass tube containing the mixture of albumien and ferricyanide of potassiumi, passing along the side of the glass so that they are readily seen, the ends of the wire are bent over the sides of the glass and are in contact with the platinum electrodes. A similar arrangement is carried out with copper wire in the other glass tube which contains pure albumen.
The reason for mixing ferricyanide of potassium with the albumllen in the tube in which is placed the iron wires is that ferrous ions are invisible, but when brought in contact with ferricyanide of potassium Prussian blue as formed. Iron and copper are both soluble electrodes, and when a current of about 5 ma. is passed you can see ferrous ions and copper ions migrate fromi the surfaces of the imletals, the ferrous ions staining the albumen a Prussian blue and the copper ions a light, green; this takes place at the positive pole. At the negative pole no change takes place except the formation of hydrogen gas. I would draw your attention particularly to the rapidity with which the ions are fortmed and the depth of penetration.
It has been conclusively shown by mnany workers in electrotherapeutics that ions of zinc, copper, silver, and iodine have strong antiseptic properties; the principal advantage they possess over ordinary methods of applying them in treatment is that with their electrical charges passing through an electrolyte like the body the ions penetrate the cells of the tissues and (probably on account of a certain amount of coagulation of albumnen) are not readily affected by absorption into the general circulation in the same way as drugs which are hypodermically injected; the only question is the depth to which penetration takes place; this seems to me to depend on the amount of current strength which is possible and the kind of tissue which is under treatment; periodontal membrane, for example, will permit of greater penetration than the epidermis.
In medical electro-therapeutics ions of zinc are successfully used in the treatmnent of such affections as rodent ulcer, lupus, pus-yielding sinuses, &c. In dental practice there are many difficult problems yet unsolved, the most difficult of these are the ones in which ionization, to my mind, is a step in advance of other methods placed at our disposal. I will briefly mention a few of these:-Periodontitis from septic root: If an electrode is introduced into the root canal and a solution of 3 per cent. zinc chloride applied with a current strength of 3 or 4 ma., ions of zinc are freely formed and migrate, not only through the foramen, but into the structure of the canal walls; these ions are highly antiseptic and most tolerated by the periodontal membrane.
Chronic alveolar abscess with fistulous opening on the gums: If the root is treated in the samne manner with zinc ions and then the fistulous tract probed to its origin with a copper probe and a platinum electrode connected to this in situ, with a small current strength of 2 to 4 ma. the soluble copper will emit copper ions into the septic tract. I have often treated these sinuses which have been long standing, and have known them to heal completely after one or two treatments of ten minutes' duration.
Pyorrhoea alveolaris: This is the principal use to which I put ionic medication, and there are many forms of gingivitis for which it is admirably adapted. The subject of treatment of pyorrhoea by ionization is one which will require more time than is at my disposal to-night for the casual communication; there are, however, a few points of interest which I am frequently questioned about, which I will briefly refer to. The drugs I have found inost efficacious are zinc chloride 3 per cent. solution, cuperol 2 per cent., and argyrol 5 per cent., from which ions of zinc, copper, and silver, are formiied at the positive pole, and iodine fromn which ions are formied at the negative pole.
The current strength necessary to form ions is low, 0 5 ma. is perhaps the lowest, but 2 or 3 mla. is sufficient, and this amount is readily tolerated by most patients. The Imlost I have known a patient to take is 15 ma. The stronger the current, the deeper the penetration, and the more rapid the effect of the treatment. It is not desirable to apply the opposite elemient close to the site of ionization. On the face, for instance, if the electrode is held in the hand contact is just as effective and more comfortable to the patient.
The point I would make in favour of ionization in the treatment of pyorrhoea and other affections of the periodontal miiemibrane is one which may appeal to nany, that is, that no matter how careful and complete instrumentation mnay be, the application of antiseptics by the ordinary methods of syringing, irrigation, or wiping out pockets, is quite inadequate for effective and lasting treatment, because the microorganisms are not merely on the surface, but penetrate deep into the tissues, and are even to be found in the circulation by ionic medication. Ions migrate through the very protoplasm of cells, and micro-organisms which would not be otherwise reached are antiseptically treated. I am convinced that far too little attention is paid to the part which micro-organisms play in the ravages of pyorrhoea, and that many ardent and skilful workers fall just short of success in treatment, because sterilization is imperfectly carried out, that re-infection occurs before the tissues can recover. Certainly irrigation, syringing, spraying, and the like, are but preliminary steps to perfect sterilization.
I have no hesitation in asserting, in spite of recent utterances to the contrary by would-be eminent authorities on the subject, that any ordinary case of pyorrhcea can be cured by ionization in conjunction with proper attention to the many other details which constitute effective treatment of this troublesome disease.
